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Abstract 
  
Background: Thyroid follicular neoplasms are common thyroid 
problem and show a broad range of overlapping clinical and cytologic 
features and according to the world epidemiologic data, follicular 
carcinoma is the second most common thyroid neoplasm with higher 
incidence in areas  of endemic goiter. 
This study is a retrospective study  
The study was conducted on 98 cases presented as follicular 
neoplasms to the National Health Laboratory, Khartoum Teaching 
Hospital, Soba University Hospital, Khartoum state laboratory and El-
Rabat University Hospital laboratory spanning the period from 2005-
2011.  
The study is designed to determine the histopathological patterns of 
thyroid follicular neoplasms, to discern the age and sex distribution 
and to study the histopathological criteria for diagnosis. 
Materials and methods: files, histopathological reports, H&E slides 
and paraffin embedded blocks have been retrieved and examined by 
the researcher and the supervisor. Data were Analyzed using SPSS 
program. 
Result: Ninety Eight (98) cases were analyzed; the age ranged 
between 17-67 years, the mean age is 41.26. Seventy five percent of 
the patients were females (male to female ratio is 1:3). 
Follicular adenoma was the commonest neoplasm, constituting 57.14% 
of follicular neoplasms, and 23.4% among goitrous patients. The 
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median age for follicular adenoma was 36 years and the mean is 36.98 
years. 
Follicular carcinoma constituted 42.86% (n=98) of cases with a 
median age of 45 years and a mean of 45 years. The commonest type 
of follicular carcinoma was the minimally invasive type, which 
constituted 59.5% of cases, vascular invasion was found in 78.6% of 
cases. 
The commonest histopathological background found with thyroid 
follicular neoplasms was goitrous changes, seen in 4.8% of adenomas 
and in 7.1% of cases of follicular carcinoma. 
Conclusion: The results of the study are almost similar to other results 
in studies of histopathological patterns of thyroid tumors carried in and 
out the country in regard to the age and sex. 
  
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
vi 
 
ϣΘδΨϠΔΣϭήσϻ΍κ  

ΔϴϔϠΧΎθϣϦϣΔϴΒϳήΠϟ΍ΔϴϗέΪϟ΍ΓΪϐϟ΍ϡ΍έϭ΍ϥ΍Δό΋Ύθϟ΍ΔϴϗέΪϟ΍ΓΪϐϟ΍Ϟϛˬ
ΔϳϮϠΨϟ΍Ε΍ήϴϐΘϟ΍ϭΔϳήϳήδϟ΍ήϫΎψϤϟ΍ϞΧ΍ΪΗϦϣΔόγ΍ϭΔϋϮϤΠϣήϬψΗϭΎϘϓϭ
ΔϴϤϟΎόϟ΍Δϴ΋ΎΑϮϟ΍ΕΎϧΎϴΒϠϟˬϡ΍έϭ΍ήΜϛ΍ϰϧΎΛήΒΘόϳϲΒϳήΠϟ΍ΔϴϗέΪϟ΍ΓΪϐϟ΍ϥΎσήγ
ϦσϮΘϤϟ΍ΓΪϐϟ΍ϢΨπΗϖσΎϨϣϰϓΔΑΎλϻ΍ΔΒδϧωΎϔΗέ΍ϊϣΎϋϮϴηΔϴϗέΪϟ΍ΓΪϐϟ΍
΍έΪϟ΍ωϮϧϰόΟέήΛΎΑΔγ΍έΩϮϫΔγΩΪϋϰϠϋΔγ΍έΪϟ΍ΖϳήΟ΍ΔϴοήϣΔϟΎΣ
ϰΤμϟ΍ϰϣϮϘϟ΍ήΒΘΨϤϟ΍ϰϠϋΖοήϋˬϰϤϴϠόΘϟ΍ϡϮσήΨϟ΍ϰϔθΘδϣήΒΘΨϣˬ
ϰόϣΎΠϟ΍ΎΑϮγϰϔθΘδϣήΒΘΨϣˬϰϔθΘδϣήΒΘΨϣϭϡϮσήΨϟΎΑϞϣΎόϤϟ΍Γέ΍Ω΍ήΒΘΨϣ
ϡΎόϟ΍ϦϣΓήΘϔϟ΍ϰϓρΎΑήϟ΍ϰϟ΍ϯΩϼϴϣέΪϟ΍ϩάϫϢϴϤμΗϢΗΔγ΍
ΔΜϴΒΨϟ΍ϭΓΪϴϤΤϟ΍ΔϴΒϳήΠϟ΍ΔϴϗέΪϟ΍ΓΪϐϟ΍ϡ΍έϭϻϰΠϴδϨϟ΍ςϤϨϟ΍ΪϳΪΤΘϟˬϦϴΒΘϟ
ϰΠϴδϨϟ΍κϴΨθΘϟ΍ήϴϳΎόϣΔγ΍έΪϟϭβϨΠϟ΍ϭήϤόϟ΍ϊϳίϮΗ
ΕΎϔϠϤϟ΍ωΎΟήΘγ΍ϢΗˬϰΠϴδϨϟ΍κϴΨθΘϟ΍ήϳέΎϘΗˬΞϴδϨϟ΍ϞΘϛϭΔϴΟΎΟΰϟ΍΢΋΍ήθϟ΍
Δγ΍έΪϟ΍ϰϠϋϑήθϤϟ΍ϭΚΣΎΒϟ΍ϞΒϗϦϣΖγέΩϭΔϴόϤθϟ΍ϢΗΕΎϧΎϴΒϟ΍ϞϴϠΤΗ
ϡ΍ΪΨΘγΎΑϰ΋ΎμΣϻ΍ϞϴϠΤΘϠϟΔϴϤϠόϟ΍ΔϘϳήτϟ΍ΞϣΎϧήΑ. 
ΔΠϴΘϨϟ΍ϞϴϠΤΗϢΗϦϴΑϢϫέΎϤϋ΍ΖΣϭ΍ήΗΔϟΎΣϰϟ΍ςγϮΘϣϡΎϋ
ήϤόϟ΍ΎϫέΪϗέϮϛΫϰϟ΍ΙΎϧ΍ΔΒδϨΑϡΎϋΪϴϤΤϟ΍ϰΒϳήΠϟ΍ϡέϮϟ΍ϞϜη
ϭΎϬόϴϤΟΔϴΒϳήΠϟ΍ϡ΍έϭϻ΍ϦϣϢΨπΗϰοήϣϦϴΑΓΪϐϟ΍
ΔϴϗέΪϟ΍ΪϴϤΤϟ΍ϰΒϳήΠϟ΍ϯΪϐϟ΍ϡέϮϠϟήϤόϟ΍ςγϮΘϣϥΎϛςϴγϮϟ΍ϭϡΎϋ
ϡΎϋϰΒϳήΠϟ΍ϥΎσήδϟ΍ϞϜηϥ ςγϮΘϣϊϣΕϻΎΤϟ΍Ϧϣ
ϯήϤϋϪΘϤϴϗςϴγϭϭϡΎϋϡΎϋϊϴηϻ΍ϥΎϛΔΠδϧϼϟϭΰϐϟ΍ϞϴϠϗωϮϨϟ΍
ϞϜηϭΕϻΎΤϟ΍ϦϣΔϳϮϣΪϟ΍Δϴϋϭϻ΍ϭΰϏϥ΍ΪΟϭϰϓΙΪΣ
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
vii 
 
ϰΒϳήΠϟ΍ΓΪϐϟ΍ϥΎσήγΕϻΎΣϦϣϥ ήΜϛϻ΍ΔϴΠϴδϨϟ΍ΔϴοήϤϟ΍ΔϴϔϠΨϟ΍
ΪϴϤΤϟ΍ΓΪϐϟ΍ϢΨπΘΑΔϗϼϋΎϬϟΕ΍ήϴϐΗΖϧΎϛΔϴΒϳήΠϟ΍ΓΪϐϟ΍ϡ΍έϭ΍ϰϓΎϋϮϴη
ϰϓΪΟϭΚϴΣϭΓΪϴϤΤϟ΍ΔϴΒϳήΠϟ΍ΔϴϗέΪϟ΍ΓΪϐϟ΍ϡ΍έϭ΍ϦϣϦϣ
ϰΒϳήΠϟ΍ΔϴϗέΪϟ΍ΓΪϐϟ΍ϥΎσήγ
ΔλϼΨϟ΍ΖϳήΟ΍ϰΘϠϟ΍ΕΎγ΍έΪϟ΍ϊϣΔϘΑΎτΘϣϥϮϜΗϥ΍ΕΩΎϛΔγ΍έΪϟ΍ΔΠϴΘϧ
ΎϤϴϓϥ΍ΩϮδϟ΍ΝέΎΧϭϞΧ΍ΩΖϳήΟ΍ϰΘϠϟ΍ϭΔϴΒϳήΠϟ΍ΔϴϗέΪϟ΍ΓΪϐϟ΍ϡ΍έϭ΍ϝϮΣ
βϨΠϟ΍ϭήϤόϟΎΑϖϠόΘϳ. 
 
 
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
viii 
 
List of Figures: 
Figure No. Title 
Figure 1 Histological Diagnosis of Follicular Neoplasms 
Figure 2 The Distribution of Study cases According to the 
Year of Diagnosis  
Figure  3 The Distribution of Thyroid Follicular Neoplasms 
according to the Age groups 
Figure  4 Gender Distribution in cases of thyroid follicular 
carcinoma 
Figure  5 Gender Distribution in cases of thyroid follicular 
Adenoma 
Figure  6 Correlation Between Gender and follicular 
neoplasms 
Figure  7 Histological Background of thyroid follicular 
neoplasms 
Figure  8 Capsular invasion in thyroid follicular carcinoma 
Figure  9 Distribution of widely invasive and minimally 
invasive types of thyroid follicular carcinoma 
Figure  10 Laterality of thyroid follicular carcinoma 
Figure  11 Blood vessel invasion in thyroid follicular 
carcinoma 
Figure  12 Thyroid lobe affected by follicular carcinoma 
Figure  13 Follicular Adenoma of the Thyroid Gland  Hurthle 
cell, showing part of the tumor capsule (HE X20) 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ix 
 
List of Tables 
Table No. Title 
Table Correlation between provisional diagnosis and 
histological diagnosis 
 
Figure  14 Follicular Adenoma of the thyroid Gland showing 
Hurthle cells (HE X40) 
Figure  15  Follicular Adenoma of the thyroid Gland with 
Hashimoto’s Thyroiditis(HE X 20)  
Figure  16  Follicular Adenoma of the thyroid with 
Hashimoto’s Thyroiditis (HE X40) 
Figure  17 Follicular Adenoma of the thyroid Gland with 
Multinodular goiter showing part of the tumor 
capsule (HE X4 )  
Figure  18 Follicular Carcinoma of the thyroid Gland showing 
Mushroom like Capsular invasion (HE X4) 
Figure 19 Follicular Carcinoma of the thyroid Gland Higher 
magnification of Figure 18 (HE X40) showing 
tumor cells invading the capsule 
Figure  20  Thyroid Follicular Carcinoma Widely Invasive 
type with Extracapsular blood vessel invasion (HE 
X40)  
Figure  21 Thyroid Follicular Carcinoma, Malignant Tumor 
Cells (HE X40)  
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
Chapter 1 
Introduction and 
Literature Review 
 
  
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
1. Introduction 
 
Thyroid follicular adenoma and carcinoma are respectively 
benign and malignant epithelial tumors of the thyroid, showing 
follicular cell differentiation but lacking the diagnostic features of 
papillary carcinoma. 
Although there is no question that follicular carcinoma is a 
neoplasm, there have controversies as to whether thyroid follicular 
adenoma is a neoplastic or hyperplasic lesion. Recent histochemical 
and molecular studies have provided good evidence that follicular 
adenomas diagnosed using strict morphologic criteria in particular the 
presence of well defined fibrous capsule are indeed clonal lesions, 
supporting that they represent neoplasms. (1) 
Thyroid follicular adenoma is a relatively common neoplasm. 
The ratio between adenoma and carcinoma based on surgical specimen 
is about 5:1. There seem to be no relationship between the overall 
frequency of thyroid adenoma and the level of iodine in the diet. It has 
been claimed that solitary autonomously functioning thyroid nodules 
(“Toxic Adenomas”) are more common in areas of iodine deficiency. 
Most patients of follicular adenoma of the thyroid are middle aged and 
women are most often affected, although indisputable cases of 
adenoma in children and elderly also occur. (2) 
Follicular carcinoma comprises 10-20% of all primary thyroid 
cancers second to the most common papillary carcinoma of the thyroid 
which comprises 70-80% of all primary thyroid cancers. Medullary 
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carcinoma comprises 5 – 10%, anaplastic carcinoma 2 – 10% and 
malignant lymphoma 4 – 5 % (1) 
The wide ranging figures reported for thyroid follicular 
carcinoma probably reflect differences in diagnostic criteria. The 
incidence of follicular carcinoma is higher in areas of endemic goiter 
and iodine deficiency appear to be the main contributing factor, 
because the addition of iodine supplement to diet has been associated 
with decline in the incidence of follicular carcinoma in these 
geographic areas. Rarely follicular carcinoma may arise in pre-existing 
follicular adenoma. Dyshormonogenesis, irradiation and Cowden’s 
disease predispose to the development of follicular carcinoma. Rare 
cases of follicular neoplasms occur as part of hereditary non medullary 
thyroid cancer syndrome .(1) 
Follicular carcinoma generally affects patients with a higher mean age 
compared with follicular adenoma. Most patients present with thyroid 
mass but up to 11% of patients present initially with distant metastasis 
such as bone pain, fracture or pulstile mass in soft tissue. According to 
the surveillance epidemiology end results ( SEER) study the 10 year 
relative survival rates for thyroid follicular carcinoma are 0.92 and 
0.98 for papillary carcinoma.(1) 
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1.2. LITRETURE REVIEW 
 
1.2.1. Thyroid Gland 
Embryology:  
The human thyroid first appears as a median anlage and two 
lateral anlagen. The median anlage develops in the floor of the 
primitive pharynx at the foramen cecum (a dimple like depression at 
the base of the tongue) from a median duct like invagination that 
grows caudally. This formation, known as the thyroglossal duct, 
contains at its base the developing thyroid gland, which is at first 
spherical but later, when approaching its final site in front of the 
trachea at about 7 weeks of gestation, becomes bilobed . During this 
downward migration, the thyroglossal duct undergoes atrophy, leaving 
as a vestige, the pyramidal lobe in about 40% of individuals. Faulty 
downward migration of the medial anlage or persistence of parts of the 
thyroglossal duct gives rise to ectopic thyroid tissue, thyroglossal duct 
cysts, and cervical fistulae . (9) 
The initially solid thyroid anlage begins to form cords and plates 
of follicular cells during the 9th week of gestation. Small follicles 
appear by the 10th week. Inside these primitive follicles, a finely 
granular material begins to collect, which by the 20th week acquires 
the morphologic features of colloid. By week 14 there are well-
developed follicles with a central lumen containing colloid. Both the 
cytoplasm of the follicular cells and the intraluminal colloid are 
thyroglobulin (TGB) positive. Labeled amino acid studies have shown 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
that TGB synthesis actually begins at a much earlier stage, when the 
thyroid is still a solid mass at the base of the tongue and long before 
follicle formation and colloid secretion can be identified 
morphologically. (9) 
PAX8, a transcription factor expressed in the adult mouse thyroid 
, where it is involved in the maintenance of functional differentiation 
in follicular cells, has been demonstrated in the human median thyroid 
anlage, in the thyroglossal duct, and in the ultimobranchial bodies 
(UBBs).  Thyroid transcription factor-1 (TTF1) also is expressed in the 
median thyroid anlage. Immunohistochemically, ghrelin, a growth 
hormone releasing hormone, has been shown in the follicular cells of 
fetal thyroid (from 8 to 38 weeks of gestational age) . Fetal thyroid 
stromal tissue is immunoreactive for galectin 1 but not for galectin 3.(9) 
The two lateral anlagen of the thyroid derive from the 
ultimobranchial bodies (UBBs), which in turn originate from the IV 
and V branchial pouch complex. (UBBs) while still connected to the 
pharynx start their migration downward on each side of the neck 
together with the parathyroid IV anlage. At 7 to 8 weeks they separate 
from the pharynx and the parathyroid. Their lumens become 
obliterated by proliferating cells, so that at 8 to 9 weeks they appear as 
solid masses that fuse with the dorsolateral aspects of the median 
thyroid anlage and become incorporated into the developing lateral 
lobes. After its fusion with the medial thyroid (at 9 weeks to term) the 
UBB enters in the dissolution phase and divides into a central thick-
walled stratified epithelial cyst and a peripheral component composed 
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of cell groups dispersed among the follicles: the C cells In postnatal 
life, the central epithelial cyst largely disappears, its occasional 
remnants corresponding to the so-called solid cell nests (SCNs) (9). 
C cells are thought to derive from the neural crest and to migrate 
to the UBBs before the incorporation of the latter in the thyroid .  
The fetal thyroid gland develops rapidly until the 4th month of 
intrauterine growth. After birth the thyroid growth rate parallels that of 
the body, reaching the normal adult weight at around 15 years of age 
(9). 
Gross Anatomy: 
The normal adult thyroid has a shape reminiscent of a butterfly, 
with two bulky lateral lobes connected by a thin Isthmus. Each lateral 
lobe is 2 to 2.5 cm wide, 5 to 6 cm long and 2 cm deep. Their upper 
and lower extremities (one having a pointed shape and the other 
featuring blunt contours) are referred to as upper and lower thyroid 
poles, respectively. One lobe may be larger than the other, and the 
isthmus may be exceptionally wide. The pyramidal lobe, a vestige of 
the thyroglossal duct, is found in about 40% of thyroids; it appears as a 
narrow projection of thyroid tissue that extends upward from the 
isthmus to lie on the surface of the thyroid cartilage. The thyroid gland 
is located in the mid portion of the neck, where it is attached to the 
anterior trachea by loose connective tissue. The two lateral lobes 
surround the ventral and lateral aspects of the larynx and trachea, 
reaching the lower halves of the thyroid cartilage and covering the 
second, third, and fourth tracheal rings (9). 
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The normal weight of the adult thyroid is 15 to 25 g in non 
goitrous areas. However, there are significant individual variations, 
most of them related to gender, age, corporal weight, hormonal status, 
functional status of the gland, and iodine intake. In women, the thyroid 
volume is known to increase during the secretory phase of the 
menstrual cycle (9). 
A thin fibrous capsule invests the thyroid. Connected to this 
capsule are numerous fibrous septa that penetrate the thyroid 
parenchyma and divide it into lobules (so-called thyromeres). The 
color of the normal thyroid is red brown. A phenomenon exceptionally 
seen in normal thyroid glands of elderly individuals is the 
accumulation in the follicular cells of a melanin-like pigment that 
imparts to the gland a characteristic coal black stain, easily apparent on 
gross examination. The terms melanosis thyroid and black thyroid are 
used to refer to this phenomenon. Nodularity of thyroid parenchyma is 
identified grossly in about 10% of the glands of endocrinologically 
normal individuals (9). 
The blood supply of the thyroid gland derives primarily from the 
inferior thyroid artery (which originates from the thyrocervical trunk 
of the subclavian artery) and the superior thyroid artery (which arises 
from the external carotid). A thyroidea ima artery also may be present, 
which varies widely in size from a small vessel to one the size of the 
inferior thyroid artery. The superior and medial thyroid veins and the 
inferior vein drain (via a venous plexus in the thyroid capsule) into the 
internal jugular and the brachiocephalic vein respectively (9). 
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An intricate lymphatic network permeates the thyroid gland, 
encircling the follicles and connecting the two lateral lobes through the 
isthmus. It empties into subcapsular channels, which in turn give rise 
to collecting trunks within the thyroid capsule in close proximity to the 
veins. The lymph vessels draining the superior portion of the thyroid 
lobes and isthmus collect into the internal jugular lymph nodes, 
whereas those draining the inferior portion of the gland collect into the 
pre- and paratracheal and prelaryngeal lymph nodes. The pretracheal 
lymph node situated close to the isthmus is also known as the Delphian 
node. Other lymph node stations are the recurrent laryngeal nerve 
chain and the retropharyngeal and retroesophageal groups. The 
anterosuperior mediastinal nodes are secondary to the recurrent 
laryngeal nerve chain and pretracheal groups. Vasomotor non 
medullated postganglionic neural fibers originating from the superior 
and midline cervical sympathetic ganglia influence indirectly the 
secretory activity of the thyroid gland through their action on the blood 
vessels. In addition, adrenergic receptors in follicular cells and a 
network of adrenergic fibers ending near the follicular basement 
membrane have been demonstrated along with a role for direct neural 
influences in the secretion of calcitonin (CT) and other C cell derived 
hormones .(9) 
Microscopic Anatomy: 
The fundamental unit of the thyroid is the follicle, a round to slightly 
oval structure lined by a single layer of epithelial cells resting on a 
basement membrane. The lumen of the follicle contains colloid, a 
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viscous material that is mostly composed by proteins secreted by the 
follicular cells, including TGB. The follicles, which are separated from 
each other by a loose fibroconnective tissue, have an average diameter 
of 200 µm. Their size may vary even within the same gland depending 
on the functional status of the thyroid and the age of the individual. 
Variations in the shape of follicles exist, but elongated follicles are a 
feature of hyperplastic or neoplastic conditions or are the result of 
compression adjacent to an expansile mass. Characteristic structures 
present in the normal thyroid but more often seen in hyperplastic 
conditions, is the Sanderson's polster. The colloid, which is pale 
eosinophilic in the actively secreting gland, acquires a deeply 
eosinophilic staining quality in resting follicles. Often, numerous 
clumps with various shapes appear within the colloid of resting 
follicles, suggesting an artifactual coagulation-type phenomenon. In 
some follicles the colloid may have an amphophilic or basophilic 
staining quality, probably the result of an increase in the amount of 
acidic groups in the TGB molecule. In the most advanced expression 
of this phenomenon, the intraluminal material acquires a distinct 
mucin like appearance (9). 
Physiology: 
Thyroid hormones are essential for normal growth and 
development and have many effects on metabolic processes. These 
hormones act by entering the cells and bind to specific nuclear 
receptors where they stimulate the synthesis of mRNA thus stimulating 
the synthesis of polypeptides including hormones and enzymes. The 
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most obvious effect on metabolism is to stimulate the Basal metabolic 
rate they also increase the sensitivity of cardiovascular and nervous 
system to catecholamines. 
Thyroid hormones synthesis involves a number of enzyme –catalyzed 
reactions, beginning with iodine uptake and end in iodination of 
tyrosine residues in the protein thyroglobulin, these reactions are all 
stimulated by thyroid stimulating hormone (TSH) (5). 
Thyroglobulin is stored within the gland in colloid follicles. 
These are accumulation of thyroglobulin containing colloid surrounded 
by follicular cells.   Release of thyroid hormones is stimulated by TSH 
and involves pinocytosis of colloid by follicular cells, fusion with 
lysosomes to form phagocytic vacuoles and proteolysis. Thyroid 
hormones are thus released in the blood stream. Proteolysis also results 
in the liberation of mono-and diiodotyrosine (MIT and DIT); these are 
usually degraded within thyroid follicular cells and their iodine is 
retained and reutilized. Small amount of thyroglobulin also reaches the 
blood stream. The normal plasma concentration of thyroxine T4 and 
triiodothyronine T3 are 60-150nmol/L and 1.0-2.9nmol/L respectively. 
These hormones are extensively protein bound principally to specific 
thyroxine binding globulin (TBG) and to lesser extend to prealbumin 
and albumin.   It is only the free, non protein bound thyroid hormones 
are physiologically active.   In tissues most effects of T4  result from 
its conversion to T3 so that T4 itself is essentially prohormone (5). 
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
1.2.2. Epidemiology 
Thyroid cancers are quite rare, accounting for only 1.5% of all 
cancers in adults and 3% in children. The highest incidence of   thyroid 
carcinomas in the world is among female Chinese residents of Hawaii. 
In Hawaii, incidence of FTC ranges from 10-30 new cases a year per 
million inhabitants. During the last few years, the frequency of FTC 
has appeared to increase; however, this increase is related to 
improvement in diagnostic techniques and a successful campaign of 
information about this carcinoma. Of all thyroid cancers, 17-20% are 
follicular. According to world epidemiologic data, follicular carcinoma 
is the second most common thyroid neoplasm; in some geographic 
areas, however FTC is the most common thyroid tumor. Relative 
incidence of follicular carcinoma is higher in areas of endemic goiter. 
In contrast to other cancers, thyroid cancer is almost always curable. In 
fact, most FTCs are slow growing and are associated with a very 
favorable prognosis. Mean mortality rates are 1.5% in females and 
1.4% in males. Mean survival rate after 10 years is 60%. Metastases 
are still rare and are due to angioinvasion and hematogenous spread. 
Lymphatic involvement is even rarer, occurring in fewer than 10% of 
cases. In some patients, metastases are found at diagnosis. Autopsy 
reviews show a high incidence of microscopic foci of thyroid 
carcinoma worldwide.   Unlike medullary thyroid carcinoma, FTC is 
not part of a multiple endocrine neoplasia (MEN) syndrome. FTC 
occurs more frequently in whites than in blacks. Incidence is higher in 
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women than men by a factor of 2-3 or more. The ratio varies by patient 
age:  
· In patients younger than 19 years, the female-to-male ratio is 
4:1. 
· In patients aged 20-45 years, the female-to-male ratio is 3:1. 
· In patients older than 45 years, the female-to-male ratio is 4:1 (6). 
In postmenopausal women, a weak positive association (relative 
risk < 1.20) has been found between increased body mass index and 
thyroid cancer (6).  Thyroid carcinoma is common in all age groups, 
with an age range of 15-84 years (mean age, 49 years). In older adults, 
FTC tends to occur more frequently than papillary carcinoma. Thyroid 
adenomas are not uncommon, solitary nodules in the thyroid. They can 
occur at any age. Females out number males by a ratio of 3 or 4 as to 1 
(6)  
To date, one thyroid tumors histopathological study  carried in 
Sudan in August 2009, conducted by Seif et al with concern of 
studying histopathological patterns of thyroid tumors in regard to the 
sex, age, risk factors, origin, ethnic groups and clinical presentation of 
these tumors , during the period from January 2006 to December 2008 
and included 97 patient , this study revealed that follicular adenoma 
was the most common thyroid tumor constituting 72.2% of all thyroid 
tumors while follicular carcinoma constituted 9.3%.  
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1.2.3. Classification of thyroid follicular neoplasms 
The term follicular, in thyroid specimen is used by pathologists 
to designate the cell of origin, i.e. lesions of follicular cell origin that is 
capable of producing thyroid hormones and thyroglobulin, and to 
describe the architecture or growth pattern i.e. follicular patterned  By 
light microscopy a thyroid lesion is designated as follicular when it 
totally  or almost totally(more than 95%) display follicular growth 
pattern, or thyroid follicles with a central lumen containing variable 
amounts of colloid. The follicles are classified further on their size as 
microfollicles or macrofollicles, although some lesions display a 
mixture of them, usually one pattern predominates (6). 
Further classification of these lesions involves separation on the 
basis of encapsulation (totally encapsulated, partially encapsulated or 
non-capsulated). 
The lack of capsule is more common in non neoplastic follicular 
(hyperplastic, adenomatous) nodules, where as neoplastic nodules tend 
to be encapsulated. These follicular proliferations are classified as: 
1. Benign follicular-patterned lesions: This category include 
a. Hyperplastic nodule 
b. Follicular adenoma 
2. Malignant follicular-patterned lesions 
a. Follicular carcinoma 
b. Follicular variant of papillary carcinoma 
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c. Follicular variant of medullary carcinoma  
1.2.4. Etiology  
1.2.4.1. Etiology and pathogenesis of thyroid follicular adenoma. 
The TSH receptor signaling pathway plays an important role in 
the pathogenesis of toxic adenomas.   Activating somatic mutations in 
one of the two components of this signaling system most often the 
TSH receptor itself or the alpha subunit of Gs cause chronic over 
production of cAMP- generating cells that acquire a growth advantage. 
This results in clonal expansion of follicular epithelial cells that can 
autonomously produce thyroid hormone and cause symptoms of 
thyroid excess. Over all the mutations leading to constitutive activation 
of cAMP pathway appear to be the cause of a proportion (10%-70%) 
of autonomously functioning thyroid adenomas. However the 
molecular pathogenesis of a significant proportion of thyroid tumors 
remains to be defined specially of non functioning adenomas. (3) 
1.2.4.2. Etiology and pathogenesis of thyroid follicular carcinoma. 
There are several factors, genetic and environmental implicated 
in the pathogenesis of thyroid cancers. (3) 
Genetic factors are important in both familial and sporadic forms of 
thyroid cancer approximately half of follicular thyroid carcinomas 
harbor mutations in the RAS family of oncogenes (HRAS,NRASand 
KRAS). NRAS mutations being the most common. Recently unique 
translocation has been described between PAX8, a paired homeobox 
gene that is important in thyroid development and the peroxisome 
proliferator activated receptor ? 1 (PPAR ?  1) a nuclear hormone 
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receptor implicated in terminal differentiation of cells. The PAX8-
PPARy1 fusion is present in approximately one third of follicular 
thyroid carcinomas. Specifically those cancers with a t (2; 3) (q13;p25) 
translocation, which permits juxtaposition of portions of both genes. 
Follicular carcinoma appear to arise by at least two distinct and 
virtually non overlapping molecular pathways. Tumors carry either 
RAS mutation or a PAX8-PPARy1 fusion and rarely are both genetic 
abnormalities present in the same case. (3) 
1.2.5. Clinical diagnosis of thyroid follicular neoplasms 
The clinical diagnosis of thyroid follicular neoplasms requires 
careful clinical assessment starting with good history with and clinical 
examination.  The possibility of thyroid neoplasm is of major concern 
in patients who present with thyroid nodules, fortunately the majority 
of thyroid solitary nodules prove to be localized non neoplastic 
conditions such as nodular hyperplasia, simple cyst or foci of 
thyroiditis, or they could be benign neoplasms such as follicular 
adenoma and it worth noting that benign conditions out number 
thyroid carcinomas by a ratio of nearly 10:1. (3) 
Several clinical criteria provide a clue to the nature of a given 
thyroid nodule such as solitary nodules in general are more likely to be 
neoplastic than are multiple nodules, nodules in younger patients are 
more likely to be neoplastic than are those in older patients, nodules in 
males are more likely to be neoplastic than are those in females, also 
past history of radiation to the head and neck region is associated with 
an increased incidence of thyroid malignancy, and in performing 
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imaging studies nodules that take up radioactive iodine (hot nodules) 
are more likely to be benign than malignant. Ultrasound has been used 
in the evaluation of tumor sizes and as guide for fine needle aspiration 
biopsies. (3) 
1.2.5.1. Follicular carcinoma 
Follicular carcinoma is more prevalent in women, with a higher 
mean age compared with follicular adenoma. It typically present as 
solitary thyroid nodule that is nearly always cold on scintigraphic  
examination and unaccompanied by cervical lymphadenopathy, it is 
exceptionally rare that it occur in clinically evident signs of 
hyperthyroidism and occasionally distant metastasis particularly to 
bone are the first manifestation of the disease. The main mode of 
spread is heamatogenous rather than lymphatic .(1) 
1.2.5.2. Follicular adenoma 
Follicular adenoma occurs mostly in adults aged 20-50 years, 
but no age group is exempted, it is more common in females 
(male/female ratio 1:6). Most patients present with solitary thyroid 
nodule noticed for variable periods. The adenomas usually lack uptake 
on iodine scans (cold nodules) but rare ones may be hot and can cause 
hyperthyroidism (so called toxic adenoma) these tumors are totally 
benign and are adequately treated by lobectomy. (1) 
1.2.6. Prognosis: 
The overall prognosis of minimally invasive follicular 
carcinoma is excellent .and studies that have dealt exclusively with this 
type of thyroid carcinoma that was limited to the gland at surgery have 
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shown a cure rate of over 95% and this figure has reached 100% in 
some series in which capsular invasion was the sole criterion for 
malignancy leading some authors to question the  diagnostic 
significant  of capsular invasion. 
In case of metastatic disease to the lung and or bone adverse 
prognostic factors are said to include multiplicity of sites, older patient 
age at time of discovery of the metastasis. (2) 
In one series (which also include some moderately differentiated 
types and probably some widely invasive tumors) the overall survival 
rates were 53% at 5years 38% at 10 years and 30% at 25 years. (2) 
1.2.7. Variants of thyroid follicular neoplasms 
The histological variants of follicular neoplasms are numerous 
aside from those based simply on follicle size. Every case should be 
assessed for presence or absence of invasion to determine it is 
malignant potential. 
· Categories of follicular carcinoma: (2)   
o Minimally invasive follicular carcinoma 
o Widely invasive follicular carcinoma.  
· Categories of follicular adenoma: (2)   
o Hyalinizing trabecular adenoma 
o Adenoma with Bizarre nuclei 
o Adenolipoma and Adenochondroma 
o Adenoma with papillary Hyperplasia 
o Toxic Adenoma 
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o Atypical Adenoma 
o Hurthle cell adenoma 
o Signet ring cell adenoma 
1.2.7.1. Follicular adenoma. 
Follicular adenoma is defined as a benign encapsulated tumor 
that shows evidence of follicular cell differentiation. It is the most 
common thyroid neoplasm. Most patients are euthyroid adults who 
initially have thyroid lump which on scan is usually cold.  Sometimes 
is cool or warm and only rarely hot. The clonally origin of these 
tumors has been supported by studies involving analysis of X 
chromosome, both in mice and humans.(4) 
Adenomas are nearly always solitary but in some instances two 
or more adenomas are seen in the same gland even when strict criteria 
for their distinction is applied.(2) ,And this occurs in genetically 
determined syndromes (4). The architecture and cytologic features of 
adenoma are different from the surrounding gland which usually 
shows signs of compression.  
Adenomas may exhibit a variety of patterns, singly or in a 
combination; Normofollicular (simple), macrofollicular (colloid), 
microfollicular(fetal) and trabecular/solid (embryonal), although the 
morphologic differences among these various patterns may be striking  
they have no apparent clinical significance, mitosis are rare or absent 
in the  follicular adenomas ,they are not indicators of malignancy but 
when they are present in appreciable numbers one should sample and 
examine the specimen with particular care (4). 
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Sometimes the vessel in the capsule of adenoma show 
prominent focal thickening of their wall, which have been referred to a 
muscular cushions. 
Adenomas may exhibit papillary or pseudo papillary structures 
which may prompt confusion with papillary carcinoma. (4) 
Clinical features: 
Most patients with follicular adenoma of the thyroid are middle 
aged (2) and women are more affected than men. It may occur in 
children and the elderly and the alternative diagnosis of carcinoma is 
higher in these two age groups. Most patients are euthyroid and 
consult because of painless thyroid lump, symptoms from tracheal 
compression may occur with larger lesions, sudden growth may be 
associated with pain and it is usually due to intra tumor hemorrhage.(2) 
Many patients have elevated circulating levels of  thyroglobulin 
but few of the tumors are associated with clinical hyperthyroidism(so 
called toxic adenoma) it has been suggested that these autonomously 
functioning tumors are more common in regions with iodine 
deficiency.(4) 
Gross features: 
Adenomas are usually round or oval and characteristically 
surrounded by fibrous capsule, follicular adenomas are surrounded by 
generally thin capsule that is grossly and microscopically complete.(4), 
the presence of unduly thick and irregularly shaped capsule raise the 
suspicion of follicular carcinoma.(2) 
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The size of follicular adenoma is variable and rarely described 
as microscopic finding, most have diameter of 1-3 cm at the time of 
excision and occasional lesion are larger and weight several hundred 
grams. Their consistency is rubbery to firm. The cut surface is 
homogenous without lobulation with a color largely dependent on the 
cell composition and amount of colloid present. It is usually grayish 
white in trabecular /solid and hyalinizing trabecular variants and tan in 
adenomas showing follicle formation and colloid deposition. 
Secondary degenerative changes such as edema, fibrosis, calcification, 
bone formation and cystic degeneration are common especially among 
the larger tumors. (4) 
Fresh tumor necrosis is most unusual as spontaneous event in 
adenoma but is now observed as a complication of fine needle 
aspiration especially in oncocytic type. (2) 
Microscopic features: 
Follicular adenomas have variety of architectural patterns but 
usually uniform within an individual lesion. Less common admixture 
of two or more patterns is seen. The variation in architecture depend 
on the degree of cellularity, presence and size of follicles and pattern 
of growth of non follicular portions so conventional types divided in to 
the following categories.(2) 
-Trabecular/solid; this tumor is very cellular and grows either in 
trabecular or diffuse solid fashion with few or no follicles. It is 
sometimes called embryonal because of it is resemblance to 
developing thyroid in a very early stage.(2) 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
-Microfollicular; here the tumor follicles are smaller than the 
neighboring gland. The ratio of cells to lumen is altered in the 
direction of neoplastic follicles with minimal colloid. This subtype is 
sometimes designated as fetal following embryonic analogies.(2) 
-Normofollicular (simple); here the pattern of growth is follicular 
throughout and the size of follicles is similar to that of non neoplastic 
gland.(2) 
-Macrofollicular (colloid) here the neoplastic follicles are large and 
full of colloid.  Most adenomas belong to the solid or microfollicular 
type.  These histologic differences have no clinical importance but 
practically the more cellular the neoplasm is the more one should 
search for evidence of malignancy.(2) 
The cells of follicular adenoma are polygonal with normo-
chromatic  nuclei that are round to oval, mitoses are absent or scanty, 
the cytoplasm is acidophilic to amphophilic and moderately abundant. 
Cell borders are well defined. The Lumina of follicles contain an 
amphophilic or pale eosinophilic colloid; in rare instances the lumina 
contain calcium oxalate crystals.  The capsule is complete and made of 
fibrous tissue in which vessels of various sizes are found, and it is not 
uncommon to contain ovoid masses of smooth muscle, probably 
representing thickened walls of blood vessels. The interface between 
the capsule and inner face of the tumor is sharp but can be irregular 
due to herniation or entrapment of tumor cells.(2) 
The adjacent gland is often atrophic. The stromal component is 
more abundant in the central portion of the adenoma where it is loose 
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edematous and degenerative changes such as hemorrhage, fibrosis, 
thrombosis, edema, calcification and metaplastic ossification may 
occur.  
The fibrosis if present is centrally located with satellite scar like 
configuration. Squamous metaplasia can rarely occur focally 
secondarily to necrosis whether spontaneous or due to FNA and with 
this metaplasia as well as sharply outlined fibrous septa running across 
the tumor, follicular variant of papillary carcinoma should be 
considered. 
Follicular adenomas are well vascularized neoplasms so finding 
follicular cells within the vascular Lumina is not unusual probably of 
an artifactual nature.(2) 
Immunohistochemical features: 
Reactivity to thyroglobulin is the rule; this is more intense in the 
cytoplasm of tumor cells but is also evident in the intraluminal colloid. 
The degree of staining is less in the tumor than the normal gland. 
Positivity is also present for thyroxine and triiodothyronine. Keratin 
reactivity is uniformly present and they are the same as those found in 
normal follicles.  They are of low molecular weight (Keratins 8,18) 
.the reactivity for keratin19 is focal and weak and keratins of high 
molecular weight are absent .(2) 
Vimentin is coexpresed with keratin with similar pattern 
observed in normal gland and in follicular carcinoma. 
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The neoplastic follicle can be demonstrated by PAS or silver 
reaction or Immunohistochemical detection of it is components such as 
laminin and type IV collagen. 
Enzyme histochemical pattern recapitulates that of normal 
follicle positive for 5 nucleotidase, acid phosphates and alpha naphthyl 
acetate esterase and negative for adenosine triphosphate and alkaline 
phosphatase.(2) 
Metallothionine a low molecular weight protein is expressed in 
both benign and malignant follicular neoplasms.(2) 
Other special techniques: 
Autoradiography has been used to evaluate the functional 
activity of adenomas DNA aneuploidy has been found by flow 
cytometry in25% of nononcocytic follicular adenomas.(2) 
Cytogenetic studies have shown a normal diploid pattern in 
most adenomas but complex alterations have been detected in some 
case and this is also the case for follicular carcinomas, the significance 
of these changes is not clear. On flow-cytometric DNA studies it is 
found that the mean percentage of cells in S phase was higher in 
adenomas than in follicular carcinoma but the difference is not 
significant. 
The RAS oncogene p21 antigen has been found to be expressed 
in follicular adenoma at levels higher than normal thyroid but lower 
than carcinoma.(35) 
Differential Diagnosis: 
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o Hyperplastic nodule; typically multiple; mixture of microfollicles 
and macrofollicles with marked colloid .it has incomplete fibrous 
capsule and it does not compress surrounding thyroid tissue 
o Follicular carcinoma; is follicular proliferation with thick capsule 
and evidence of vascular invasion or full thickness capsular 
invasion by neoplastic follicles 
o Encapsulated follicular variant of papillary carcinoma; this lesion 
is characterized by follicular architecture of with cytologic features 
of classic papillary carcinoma including enlarged ,cleared nuclei 
and intranuclear cytoplasmic  pseudoinclusions. 
It may have microfollicles or macrofollicles. Medullary thyroid 
carcinoma, nodular C cell hyperplasia; it is not encapsulated and have 
isochromatic cytoplasm versus eosinophilic cytoplasm in follicular 
cells, it is calcitonin positive also frequently express TTF1. (8) 
Intraparathyroid (normal)or parathyroid adenoma; it is well 
circumscribed, may or may not have intracellular fat, small hyper 
chromatic nuclei in nests which may have cytoplasmic clearing, it is 
positive for parathyroid hormone  and  it  is  calcitonin and TTF1 
negative .(8) 
Cytologic features 
Cytologic specimen from follicular adenomas are cellular and 
have scanty or no colloid with microfollicular or trabecular cell 
arrangement. Some of the aggregate have syncytium like 
configuration; the nuclei are uniformly increased in size round to oval 
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with coarsely granular chromatin and inconspicuous nucleoli. The 
polarity is altered. The cytoplasm is usually scanty and pale staining. 
It is impossible to distinguish follicular adenoma from well 
differentiated follicular carcinoma on the basis of cytologic 
examination.(2)  
Variants of thyroid follicular Adenoma 
Depending on microscopic basis several variants of follicular 
adenoma have been described although most of them carry no special 
clinical significant, however their recognition is important to avoid 
confusion with lesions that have more ominous connotations.(2)   
1- Adenoma with bizarre nuclei  
Scattered bizarre nuclei may be found in some adenomas, they 
are recognized by their large size which may reach more than ten times 
that of adjacent cell. They have irregular shape and striking 
hyperchromasia  and they tend to occur in clusters and  resemble 
nuclei  seen in many other endocrine tumors such as parathyroid 
adenoma and should not be taken by themselves as a sign of 
malignancy ,actually they occur more often in follicular adenoma than 
in carcinomas .(2)   
2. Hyalinizing trabecular adenoma   
This variant was firstly described by Ward and coworkers. (10) as 
hyaline cell tumor of the thyroid with massive accumulation of 
microfilaments; grossly this tumor is not significantly different from 
conventional adenoma. (10)  
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Microscopically the main distinguishing features are the 
prominent hyaline appearance both extracellular due to collagen 
deposition and intracellular due to accumulation of intermediate 
filaments and the trabecular arrangement of  the tumor cells in straight 
or curved in the form of ribbons and festoons .(2)   
Some tumor cells are inserted into the wall of small blood 
vessels and in other areas arranged in compact clusters similar to 
Zellballen  of paraganglioma hence the name of this variant as 
paraganglioma- like. (42)  follicular formation is minimal or absent ; the 
few follicles present feature papillary infoldings,  the nuclei may be 
round, oval or elongated and some may exhibit grooves, 
pseudoinclusions and perinuclear vacuoles, mitosis is usually absent. 
The cytoplasm can be acidophilic, amphophilic or clear staining 
qualities and the cell borders are sharply outlined. (42)    
Hyalinizing trabecular adenoma share several morphologic 
features with papillary carcinoma, such as the nuclear features and 
even the occasional occurrence of psammoma body-like formation. 
Several cases of hyalinizing trabecular adenomas occur against a 
back ground of Hasihmoto thyroiditis.(2)  
Immunohistochemically the tumor cells are reactive for 
thyroglobulin and negative for calcitonin, however some of these 
tumor are found to be reactive for NSE, chromogranin A, neurotensin 
and B-endorphin and these finding raise the possibility of dual 
follicular and neuroendocrine differentiation .(2)  
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The stromal homogenous eosinophilic material react 
Immunohistochemically for laminin and type IV collagen. On FNA, 
hyalinizing trabecular adenoma resembles papillary carcinoma in 
many cytologic features including hypercellularity, poor cohesive oval 
or spindled cells arranged in parallel arrays with associated hyaline 
cellular areas .(2)    
3- Adenolipoma and Adenochondroma  
Adenolipoma is the term used for rare type of follicular 
adenoma in which the follicles are separated by mature adipose tissue, 
it is not a mixed tumor but follicular adenoma in which the stroma has 
undergone adipose metaplasia. .(37,39)    
Adenochondroma has mixed tumor appearance analogous to 
adenolipoma but here the stroma is made up of lobules of mature 
cartilaginous tissue . (40, 41)    
4- Atypical adenoma   
This term is used for follicular adenomas which have gross and 
microscopic features which depart from norm. Specifically they are 
characterized by closely packed follicles lacking lumina, solid columns 
with little intervening stroma, sheet like or diffusely cellular masses 
and the tumor cells may have spindle nuclei. The WHO committee 
describes atypical adenoma as those adenomas in which   cellular 
proliferation is more pronounced and the architecture and cytologic 
patterns are less regular. It is better to designate these lesions as 
hypercellular adenomas. Regardless of the terminology it is important 
to examine it carefully to rule out capsular or vascular invasion.(11)  
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5-Adenoma with papillary hyperplasia  
These adenomas exhibit papillary or pseudopapillary structures 
and can be confused with papillary carcinoma. They are either 
Normofollicular or Macrofollicular and the papillary formations are 
short and blunt and non branching to the face of Lumina of cystically 
dilated follicles. A central fibrovascular core is poorly formed or 
absent. The stroma is edematous. 
Immunohistochemical staining for keratin is usually patchy in 
contrast to the diffuse and intense staining seen in papillary carcinoma. 
It is preferable to designate these adenomas as adenomas with 
papillary hyperplasia or hyperplastic papillary adenoma.(12)    
6-Toxic adenoma  
Also known as hyperfunctioning adenoma or Plummer 
adenoma, it is a follicular adenoma accompanied by mild thyroid 
hyperfunction. The term toxic adenoma is applied to those adenomas 
in which clinical manifestations occur; it is a rare clinical entity rather 
than pathological entity. Such adenomas tend to be Normofollicular or 
microfollicular and contain pseudopapillary formations, the lining cells 
are tall cuboidal rather than flattened and nuclear/cytoplasmic ratio is 
decreased due to cytoplasmic prominence.(36)     
Treatment of thyroid follicular adenoma: 
The standard therapy for follicular adenoma is surgical removal 
in the form of lobectomy. Enucleation of the adenoma (nodulectomy) 
should not be attempted because if the final diagnosis was minimally 
invasive follicular or papillary carcinoma the operation will have been 
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inadequate. The lobectomy is often accompanied by an isthmusectomy 
for aesthetic reasons, and sometimes a subtotal thyroidectomy is 
carried out.  A total or near total thyroidectomy is unnecessary for this 
lesion. Suppression of the adenoma with L. thyroxine and treatment of 
the toxic adenoma with I131 have been employed, but in general the 
results have been disappointing. (11, 12)     
1.2.7.2. Follicular carcinoma 
Follicular carcinoma is a malignant epithelial tumor showing 
evidence of follicular cell differentiation and not belonging to any of 
the other distinctive types of thyroid malignancy. Generally any 
malignant thyroid tumor with features of follicular cell differentiation 
could be regarded as follicular carcinoma. (2)     
The frequency of follicular carcinoma  among other thyroid 
malignancies in non iodine – deficient areas has a range from 5 to 15% 
.It seems that in iodine deficient areas the relative incidence of this 
tumor is increased reaching up to 30 to 40% of all thyroid cancers. 
Interestingly iodine addition to the diet results in relative increase in 
papillary carcinoma and corresponding decrease in follicular 
carcinoma. (2)     
Whether thyroid nodular hyperplasia not related to iodine 
deficiency is associated with higher incidence of follicular carcinoma 
remain a controversial issue. Even more controversial is the relation 
between follicular carcinoma and dyshormonogenetic goiter. The 
difficulty here is that the gland acquire multinodular, hypercellular, 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
atypical and pseudoinvasive features so some authors do not accept the 
diagnosis of follicular carcinoma unless the tumor had metastasized.(2)  
Clinical features: 
Follicular carcinoma is more prevalent in women; the average 
age of occurrence is 10 years older than for papillary carcinoma. It 
typically presents as solitary nodule that is nearly always cold in 
scintigraphic examination and is unaccompanied by cervical 
adenopathy. It is exceptionally rare for follicular carcinoma to result in 
clinically evident hyperthyroidism. Occasionally distant metastases 
particularly to bone are the first manifestation to the disease.  It is 
unusual for follicular carcinoma to be clinically occult. (2)   
Classification: 
From morphologic and prognostic stand point follicular 
carcinoma can be divided in to two major categories 
-Minimally invasive or encapsulated 
-Widely invasive. 
There is little overlap between these two widely separated types 
of which the minimally invasive type is the most common. (2)     
1. Minimally invasive (encapsulated) type 
Gross features; the gross features of this tumor does not differ 
appreciably from that of follicular adenoma, it is round and of variable 
size (although almost always >1cm in diameter) and is light tan to 
brown with solid bulging cut surface. Secondary hemorrhagic, cystic, 
and fibrotic changes occur as frequent as in adenomas, the capsule that 
surround the tumor tend to be thicker and more irregular than in 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
adenoma. It is unusual for capsular or vascular invasion to be 
identifiable on gross examination.(13)     
Microscopic features: The cytoarchitectural features of 
minimally invasive follicular carcinoma resemble those of it is benign 
counterpart. However the carcinoma have a greater hypercellularity, 
few exhibit a Normofollicular or Macrofollicular (colloid) appearance, 
therefore suspicion should be raised when ever encountering a 
follicular neoplasm with a solid ,trabecular, microfollicular or atypical 
pattern of growth, this is also the case when mitotic figures are easily 
encountered and /or the nuclei are large and have conspicuous nucleoli 
In fact  the diagnosis of malignancy in this tumor depends 
primarily on the demonstration of capsular and/or vascular invasion. 
for capsular invasion; a tumor must penetrate the entire thickness of 
the capsule to be regarded as having capsular invasion, irregularities of 
contour along the inner border or clusters of cells embedded within the 
capsule are not sufficient.  
The presence of small nodule of tumor cells outside an intact 
capsule has two explanations ;either invasion of the capsule not 
apparent at that particular level and this would imply the diagnosis of 
carcinoma or the nodule is an independent nodule adjacent to the 
larger one and this does not imply the diagnosis of carcinoma and here 
the irregular outlines, cytoarchitectural features favor the former 
interpretation which could be explained as a narrow focus of capsular 
invasion with more expansible  mushroom like extracapsular 
component. In any event the demonstration of capsular break through 
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serial sectioning or submission of additional material is necessary 
before labeling the tumor as malignant. It should be remembered that 
if the tumor invades into and through the capsule it usually does not 
permeate the surrounding parenchyma, instead a new fibrous capsule 
is formed at the leading edge. 
When extracapsular component becomes very large but is 
covered by this newly formed capsule the tumor may resemble a 
dumbbell or may appear as an irregular nodule partially divided in to 
two by an apparent septum.(4) 
The thick capsule is due to condensation of stromal fibers in 
addition to the lay down of collagen fibers as an expression of host 
response to the malignancy. (18, 19, 34)   in handling well differentiated 
follicular neoplasms in which capsular interruption is in complete the 
following terminology is recommended;-for tumors showing definite 
capsular invasion; follicular carcinoma -for tumors showing 
questionable capsular invasion; follicular tumor of uncertain malignant 
potential (FT-UMP) if papillary carcinoma type nuclear changes are 
absent, and well differentiated tumor of uncertain malignant potential 
(WDT-UMP) if these nuclear changes are questionable.(4) 
Vascular invasion; is the more reliable sign of malignancy than 
capsular invasion. Criteria for it is recognition must be just as stringent 
or more so. The vessel should be located within the capsule or 
immediately outside it, it should be of large caliber (i.e. venous rather 
than capillary) and should have an identifiable wall and endothelial 
lining. The intravascular cells should have a clear cut epithelial 
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appearance because sometimes simulated by plump endothelial cells in 
areas of thrombosis. They should project in the vessel lumen in a 
thrombus like fashion in such a way that they partly or completely 
obliterate it. Most important, they should be attached at some point to 
the vessel wall.  
A cluster of follicular cells found floating in the vascular lumen 
may be the result of artifactual detachment at surgery or gross 
examination and should therefore be discounted .Another feature to be 
regarded as insufficient evidence of vascular invasion is the close 
intermingling of follicular cells and vessel within the capsule .This 
may be the result of labyrinthine configuration of those vessels 
coupled with the sometimes marked irregularity of the interface 
between the tumor cells and capsule.   
There is some controversy regarding the significance of the 
endothelial layer sometimes seen over the protruding tumor nests. It 
has been suggested that the reason for it is presence is analogous to 
that operating in ordinary thrombi i.e., an attempt to organization and 
recanalization. Because it is sometimes difficult to decide whether an 
intracapsular nest of tumor cells is located within a vessel or not 
attempts have been made to facilitate this determination with the use of 
special stains. In general the result have been disappointing, mostly 
because of the peculiar nature of capsular vessels. Immunostain for 
endothelial cells, factor VIII- related antigen and ulex europaeus 
agglutinin 1 have proved more useful, but their utility is limited 
because the results are sometimes completely negative in structures 
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indubitably representing vessels, whether for technical reasons delayed 
fixation, or true lack of expression.(18, 19, 34)   
Immunohistochemical and ultrastructural features: 
In general the Immunohistochemical and ultrastructural features 
of follicular carcinoma do not differ from those of follicular adenoma. 
Some intriguing Immunohistochemical differences exist between the 
two. 
Other special techniques; DNA ploidy studies indicate that the 
diagnostic utility of this technique is limited, specifically it cannot be 
used to separate follicular adenoma from well differentiated follicular 
carcinoma in as much as some of the former are aneuploid and many 
of the latter are diploid. by DNA flow cytometry Hurban and co-
worker concluded that   although ploidy does correlate with outcome it 
does not significantly add to the information provided by the histologic 
assessment of capsular and vascular invasion. (24) and added that the 
histologic findings were in fact a better predictor of which neoplasm 
would metastasize. (11, 35, 37)    
Differential diagnosis: 
-Follicular adenoma which has thin fibrous capsule without evidence 
of vascular invasion 
-Atypical adenoma or follicular lesion of uncertain malignant 
potential, here the lesion is a cellular follicular lesion with 
thickened capsule, the cells may partially invade the capsule but 
lymphovascular invasion is not identified 
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-Dominant nodule of nodular hyperplasia; it has background of 
multiple, variably sized nodules but no fibrous capsule. 
- Follicular variant of papillary carcinoma; in this lesion the nuclear 
features of papillary carcinoma are present; overlapping and 
clearing of nuclei ,pseudoinclusions and nuclear grooves in most of 
the lesion (not focally) 
- Follicular variant of Medullary carcinoma; this tumor is calcitonin 
positive and thyroglobulin negative,  the cells are polygonal with 
abundant eosinophilic to clear  cytoplasm and coarsely clumped 
chromatin with inconspicuous nucleoli; may have plasmacytoid 
appearance.(8)      
Cytologic features: 
It is impossible to distinguish follicular adenomas from well 
differentiated follicular carcinoma on the basis of cytologic 
examination. Lesser differentiated follicular carcinoma should be 
suspected if there is marked nuclear enlargement with crowding and 
overlapping, a heterogeneous chromatin pattern with very coarse 
granules, and prominence of nucleoli .(8)      
Spread and metastases:  
Because minimal degree of invasiveness is sine qua non for the 
diagnosis of this tumor it follows that direct extension into the 
surrounding gland or perithyroid tissue is never a feature at the time of 
presentation. Recurrence in the residual gland after lobectomy is also 
distinctly rare lymph node metastases to the neck are the exception. 
Whenever they are observed in a tumor presumed to be follicular 
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carcinoma the alternative possibilities of follicular variant of papillary 
carcinoma, poorly differentiated carcinoma should be considered. The 
most common sites for metastases of follicular carcinoma are the lung 
and bone, particularly the bone, sometimes these bone metastases 
(which are usually osteolytic) are the first manifestation of the disease. 
A pathologic fracture of long bone due to a metastasis of here to 
fore silent follicular thyroid carcinoma is a well known form of 
presentation. Bones most often involved are long bones (such as 
femur) and flat bones (particularly pelvis, sternum and skull). These 
bone metastases can feature follicular structures so well differentiated 
as to close simulate those of non neoplastic thyroid. This is the source 
for the picturesque but incorrect and deservedly obsolete expression 
benign metastasizing goiter. 
The high degree of differentiation is also demonstrated by the 
ability of follicular structures to incorporate radioactive iodine, a 
feature that is exploited for diagnostic and therapeutic purposes. (2)   
Treatment: 
The optimal therapy for minimally invasive follicular carcinoma 
remains controversial. Some authors advocate the performance of total 
thyroidectomy followed by the administration of radioactive iodine, 
Others have the impression that a more conservative approach 
with lobectomy or subtotal thyroidectomy without radioactive iodine 
administration will result in similar if not identical survival curves; 
Metastatic disease is generally treated with radioactive iodine. 
Excision or external therapy can also be used, depending on the site 
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and number of metastasis .Bone metastases are rarely cured, But 
excellent long term cure palliation can be achieved.(14,20)  
Prognosis:  
The overall prognosis of minimally invasive follicular 
carcinoma is excellent, and studies that have dealt exclusively with this 
type of thyroid carcinoma that was limited to the gland at surgery have 
shown a cure rate of over 95% and this figure has reached 100% in 
some series in which capsular invasion was the sole criterion for 
malignancy leading some authors to question the diagnostic significant 
of capsular invasion.(2)    
In case of metastatic disease to the lung and or bone adverse 
prognostic factors are said to include multiplicity of sites, older patient 
age at time of discovery of the metastasis. (2) 
In one series (which also include some moderately differentiated 
types and probably some widely invasive tumors) the overall survival 
rates were 53% at 5years 38% at 10 years and 30% at 25 years.(31)  
Widely invasive type;  
This tumor shows extensive areas of invasion at the gross and 
microscopic level, and therefore the differential diagnosis with 
adenoma nonexistent Often the mass lacks evidence of preexisting 
encapsulation altogether. Lang and coworkers have suggested 
including in this category those encapsulated follicular neoplasms in 
which four or more capsular vessels are invaded, a criterion that we 
find rather arbitrary .(27)   
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Microscopic features: Some of these tumors look similar to their 
minimally invasive counterpart. However most exhibit features 
suggestive of malignancy at the cytoarchitectural level, such as solid, 
nesting or trabecular pattern of growth, high mitotic activity, marked 
nuclear hyperchromasia and necrosis. Those features overlap 
considerably with these of poorly differentiated carcinoma.  
This similarity is also maintained at the behavioral level, in the 
sense that widely invasive carcinoma is associated with distant 
metastatic rate (mainly to lung and bone but also brain and liver) and a 
mortality rate roughly comparable to those for poorly differentiated 
carcinoma. Thus Lang and coworkers found that 80% of their patients 
with widely invasive carcinoma developed metastases and that about 
20% died of tumor. Woolner and coworker.(16)  found  50% death rate 
for widely invasive tumors ,as opposed to only 3% for those with 
minimally invasive carcinoma.(2)    
The incidence of widely invasive follicular carcinoma relative to 
that of the minimally invasive type greatly depends on the liberality of 
the pathologist in making the former diagnosis. Widely invasive 
carcinoma is an uncommon neoplasm. (2) 
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Rational of the study  
Follicular patterned thyroid lesions are common but diagnosis of 
these  lesions has some difficulty specially for beginners , this review 
will discuss the reasons underlying such an observation focusing on 
the evaluation of the morphologic  diagnostic criteria of thyroid 
follicular adenoma and carcinoma in a practical approach, the precise 
diagnosis of follicular thyroid lesions is debated because of  a number 
of factors  ;  the subjective nature of capsular invasion as well as both 
the histological and cytological characteristics , lack of consensus 
regarding diagnostic criteria, rarity of certain of the lesions and 
inadequate clinicopathological correlative studies with careful 
pathologic review and long term follow up.   
The increased incidence of thyroid follicular carcinoma in 
iodine deficient areas necessitates the need for adherence to 
morphologic criteria in diagnosis and necessity for well planned 
controlled clinical outcome studies for thyroid carcinoma of follicular 
origin . 
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2.1. Objectives 
 General Objectives 
To study the histopathological patterns of follicular neoplasms 
of the thyroid gland on Sudanese patients Diagnosed at different 
histopathology laboratories by different Expert pathologists 
Specific Objectives  
- To detect the sex predilection in the study area 
- To study the common age group affected 
- To identify the different histopathological patterns of thyroid 
follicular neoplasms  
- To determine the common location of the tumor within the 
thyroid gland in the study area 
- To study the histopathological diagnostic criteria 
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2.2. Methodology 
2.2.1. The Design of the study: The study is a descriptive 
retrospective study 
2.2.2. The set up: This study has been carried out at different 
histopathology laboratories and that was due to rarity of cases , the 
field of the study include s:- 
The National Health Laboratory which is located in Khartoum 
,the capital of Sudan, it is the first laboratory in Sudan and it used to 
receive specimen from all the country for all laboratory investigation 
as it include all pathology disciplines and still it is the reference 
laboratory in Sudan,  
Khartoum State - Ministry of Health, Laboratory Administration 
Histopathology and Cytology Department which is located in the 
centre of Khartoum, north to the National Laboratory, it have many 
departments of which a histopathology department and receive 
histopathological specimen from all Sudan states. 
Khartoum Teaching Hospital Laboratory which includes 
different pathology departments of which the histopathology 
department is the newest. 
Soba University Hospital Laboratory which is located at the 
south east part of Khartoum and it is the teaching hospital for 
Khartoum University, Faculty of Medicine,  
El-Rabat National University Hospital Histopathology 
Laboratory.  
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2.2.3. Study population 
All cases presented to the National laboratory, KSLA,KTH 
laboratory, SUH laboratory and El Rabat University Hospital 
laboratory are reviewed 
2.2.4. Inclusion criteria:  
All cases w diagnosed as thyroid follicular neoplasms (thyroid 
follicular carcinoma and thyroid follicular adenoma) with available 
clinical data and histopathological slides and blocks. 
2.2.5. Exclusion criteria:  
Cases with missed clinical data or unavailable slides or tissue 
blocks were excluded from the study. 
2.2.6.  Permission latter (Ethical clearance):  
A signed letter was taken from the histopathology department to 
the  head of each histopathology laboratory to take his permission so 
as to search on laboratory data 
2.2.7. Materials and methods: 
Laboratory records were searched for the relevant cases and 
according to the retrieved case laboratory number the laboratory file 
boxes are searched and patient information were taken from the 
request forms and the attached laboratory working sheet the slides 
were collected from the archiving slide boxes.  
A questionnaire was used for collecting patient information and 
the histopathological findings obtained by microscopic examination of 
the case slides and then these cases were again reviewed by the 
supervisor histopathologist and the researcher. 
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2.2.8. Statistical Data analysis: 
The data from questionnaire were reported in computer excel 
sheet then analyzed by computer using the Statistical Package for 
Social Sciences program (SPSS) 
.  
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Figure (3): 
neoplasms according to Age groups 
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Figure (4): Gender distribution in cases of Thyroid 
Follicular Carcinoma (N=42) 
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Figure (5): Gender distribution in cases of Thyroid 
Follicular Adenoma (N=56) 
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X2= 29.50                                                      PV= .000 
Figure (7); Histological background of thyroid follicular 
neoplasms (N=98) 
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Figure (10): laterality of the thyroid follicular carcinoma 
(not specified in 45.3%) 
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Table (1): Correlation between provisional diagnosis and 
histological diagnosis 
 
Clinical 
diagnosis  
Histological diagnosis  
Follicular 
adenoma 
Follicular  
carcinoma  
Follicular 
neoplasm  
4.7%  15.6%  
Solitary thyroid 
nodule  
12.5%  14.1%  
Goiter  37.5%  15.6%  
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Fig. 13  Follicular Adenoma of the Thyroid Gland  
Hurthle cell, showing part of the tumor capsule 
(HE X20). 
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Fig. 14 Follicular Adenoma of the thyroid Gland 
showing Hurthle cells (HE X40). 
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Fig.15  Follicular Adenoma of the thyroid Gland 
with Hashimoto’s thyroiditis(HEX 20). 
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Fig. 16  Follicular Adenoma of the thyroid with 
Hashimoto’s Thyroiditis (HE X40). 
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Fig.17  Follicular Adenoma of the thyroid Gland 
with Multinodular goiter showing part of the tumor 
capsule (HE X 4). 
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Fig.18 Follicular Carcinoma of the thyroid Gland 
showing Mushroom like Capsular invasion (HEX4). 
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Fig.19 Follicular Carcinoma of the thyroid Gland 
Higher magnification of Figure 18 (HEX40) 
showing tumor cells invading the capsule. 
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Fig. 20 Thyroid Follicular Carcinoma Widely 
Invasive type with Extracapsular blood vessel 
invasion (HE X40). 
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Fig. 21 Thyroid Follicular carcinoma, malignant 
Tumor Cells (HE X40). 
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DISCUSSION 
Thyroid follicular neoplasms are common thyroid problem, the 
incidence of  thyroid follicular adenoma is 1 to 10 % and thyroid 
follicular carcinoma account for 10 to 20 % of all thyroid tumors. In 
this study 98 case diagnosed as thyroid follicular neoplasms in the 
period from January 2005 to December 2011 were reviewed. 
Fifty six (56) cases (57.14% ) were found to be follicular adenomas 
and 42 case (42.86% ) were found to be follicular carcinoma with a  
ratio of 1.33:1 figure (1). 
This study reveal that most cases were diagnosed in the last 
three years than in 2006 and 2007 figure (3). And this  can be 
explained by the improved diagnostic skills among pathologists and 
radiologists and possibly a genuine increase in incidence. 
From the overall 98 cases, males were 24 (24.49%) and females 
were 74 (75.51%) , with the ratio of 1:3.08 . 
The 56 patients with follicular adenomas ,14 cases (25%) were 
males and 42 (75 %) cases were females with a female to male ratio of 
3:1.The 42 patients with follicular carcinoma , 10 cases (23.81 %) 
were males and 32 cases (76.19 %) were females with a female to 
male ratio of 3.2:1. 
In this study females constitute 75.51 % of cases of thyroid 
follicular neoplasms concluding that these neoplasms are commoner in 
females. 
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This is consistent with epidemiologic findings in the literature 
that most patients with follicular adenomas are middle aged women (2)  
Similar results were found by Seif et al.(22)    
The patients in this study ranged in age from 17 to 77 years with 
a mean age of 41.26 years and a median of 37.5 with a peak age of 
incidence of 27 – 46 years. 
Follicular carcinoma showed another peak incidence  at ages 57 
– 66 years and 67 - 77 years with equal distribution of 7.10 %. 
The lowest percentage of thyroid follicular adenoma was in the age 
group 57 -77 years while the lowest percentage of thyroid follicular 
carcinoma was in age group 17 - 26 years, this is Similar to Seif et al 
study in which the commonest age group for follicular neoplasms was 
20 to < 50 years 
It can be concluded from these findings that thyroid follicular 
neoplasms are common in middle age groups. With increasing age the 
incidence of thyroid follicular carcinoma increases while that of 
follicular adenoma decreases with increasing incidence of carcinoma 
in the younger age groups. 
Several authors noted a shift in carcinoma incidence to younger 
age in recent years perhaps due to earlier diagnosis. (2) 
Goitrous changes were the predominant histological background 
seen in 9.60 % of follicular adenomas and 23.7 % of follicular 
carcinomas, this is followed by Hashimoto’s thyroiditis which was 
found  as a background in 2.4 % of follicular adenomas and 11.9 % of 
follicular carcinomas. 
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Seif et al study showed that the prevalence of follicular adenoma 
among Goitrous patients was 7.5 % and among thyroid malignant 
tumors was 2.9 % .  
The differences can be explained by difference in the number of 
thyroid follicular neoplasms included in the two studies. The 
percentage of thyroid follicular carcinoma arising in a background of 
normal thyroid tissue was 55. % (18 cases ) and those arise in a 
background of multinodular goiter were 45.% figure (9). This finding 
indicate that multinodular goiter have some link with thyroid follicular 
carcinoma. 
Anibran Maitra et al (4) stated that the incidence of follicular 
carcinoma is increased in areas of dietary iodine deficiency suggesting 
that in some cases nodular goiter may predispose to the development 
of the neoplasm .(3) 
Rosai et al stated that it seems established that the relative 
incidence of thyroid follicular carcinoma has increased reaching up to 
30 to 40 % of all thyroid cancers.(4) 
Sixty percent of follicular carcinomas showed full thickness 
capsular invasion while only 33.3 % showed partial thickness invasion. 
And in 6.7% of cases the extend of invasion cannot be clearly 
assessed. 
For partial thickness capsular invasion which is a common 
diagnostic problem. Evans stated that thorough sampling of 
encapsulated follicular lesion is of paramount importance, Evan has 
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made an interesting observation that the capsule of follicular 
carcinoma tends to be thicker and irregular than that of adenoma (15). 
A common problem is the handling of well differentiated 
follicular neoplasm in which capsular interruption is incomplete in the 
sense of involving only the inner half or being represented by tumor 
islands embedded within  a situation in which there is considerable 
interobservor variability some pathologists  recommended the adoption 
of strict criteria. 
In the study 59.5 % (25 cases) were minimally invasive and 40.5 
% ( 17 cases ) were widely invasive. This percentage is consistent with 
what has been stated by Juan Rosai -et al ; that in their experience 
widely invasive follicular carcinoma is an uncommon neoplasm. 
Vascular invasion was present in 78.6 % of cases of follicular 
carcinoma and was absent in 21.4 % of the cases. 
Anibran Maitra and Abul K. Abbas stated that follicular 
carcinoma have little propensity for invading lymphatics but vascular 
invasion is common.(3) 
The WHO committee stated that vascular invasion is a much 
more reliable sign of malignancy than capsular invasion. 
In studying  the most affected  thyroid lobe by thyroid follicular 
carcinoma 33.3% (14 cases) of cases diffusely affect the thyroid gland 
while the right lobe has been affected in 9.5% (4 cases) and the left 
lobe affect in 11.9% (5 cases). In the remaining cases the anatomical 
site of the tumor is not mentioned in the request form . 
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These values are expected to be higher as in nearly half the cases the 
anatomical site of the tumor was not mentioned. 
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CONCLUSION 
 
-The findings deduced from studying thyroid follicular neoplasms 
were found to be similar to the findings in other studies regarding the 
epidemiologic considerations. 
-The study revealed that follicular adenoma is the predominant 
follicular neoplasm 
-The study revealed that thyroid follicular neoplasms tend to occur 
more commonly in middle aged women. 
-The study revealed a shift in incidence of thyroid follicular carcinoma 
to small age groups. 
-Follicular carcinoma have little propensity for invading lymphatics, 
therefore regional lymph nodes are rarely involved. But vascular 
invasion is common. 
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RECOMMENDATIONS 
-Proper provision of information regarding the history and 
examination along with the clinical diagnosis are of great help in 
reaching accurate diagnosis for thyroid follicular neoplasms. 
-The criteria for diagnosis of thyroid follicular neoplasms should be 
strictly followed in respect to the number of sampling blocks which is 
at least ten blocks. 
-The therapeutic management of thyroid of follicular carcinoma with 
lobectomy needs more evaluation by collaboration with surgeons. 
-The relation between goiter and thyroid follicular carcinoma need 
more research as goiter is a common problem. 
-Well planned controlled clinical outcome studies regarding the use of 
iodinated salt in endemic goiter.  
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Appendix 1 
Questionnaire 
    Follicular patterned lesions of the thyroid gland 
1-Lab.Reference  
No………………………………………………………… 
2- Age group: 
 (a) 17----- --26   years                           (  ( b) 27----------36 years  
 (c ) 37--------- 46  years                        (   d   ) 47………..56 years 
(e) 57------------66 years                         (  F  )  > 67 years 
3- Sex  
(a) Male  (     )                                         (b) Female (    ) 
3-location of the tumor: 
 (a) Right lobe                                                 (b) Left lobe       
 (c)  Isthmus                                                   (d) diffuse  
4- Clinical presentation and Diagnosis 
 5-Duration of symptoms and signs 
6- Type of follicular neoplasm 
 Follicular adenoma     
 Follicular carcinoma 
1- minimally invasive                           2- widely invasive 
4- capsular invasion                              5-blood vessel invasion     
7- Histopathological Diagnosis  
(a) Follicular Carcinoma  
       ( a-1 ) adjacent histopathological changes (background)-------
------------- 
(b) follicular Adenoma 
       (b-1 ) adjacent histopathological changes(background)---------
------------- 
(c) Hurthle cell Adenoma  
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